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(54) DATA TRANSFERRING DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data 
transferring device capable of improving the performance 
of a whole system by performing high-speed data 
transfer to a local memory accompanied with address 
generation. 

SOLUTION: The data transferring device for performing 
data transfer between a local memory having a frame 
buffer region where the coordinates of a pixel are made 
to correspond to an address in which the pixel is stored 
and the other general region and a system bus is 
provided with an interface part for performing the data 
transfer with the system bus, and for generating and 
outputting a transfer parameter for accessing either the 
frame buffer region or the general region based on 
control data for controlling the data transfer inputted 
from the system bus and a data processing part for 
performing the data transfer with the interface part, and 
for generating the address of data to be transferred in 
the local memory according to the transfer parameter, 
and for performing the data transfer with the local memory by using the address. 
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(2) 

->x x a ax t nm^- 9 mm &ft o x- 9 mm&m 

ME ->X A AX <h ©WCx- * IE2S Sfr 3 £ <fc t> , 

MEvxxAAxa-xiA^t-i*:, x-^tessfliwr 
-sfc^wataEPx-^^s-^i/iT. ME7 w-aa-v 7 r 

£ MEi&ffl ®« t CD -5 © 1 O IC 7 -fe X 

x-xast, 

IWE-f >9 7 x.-7,&£<DfflX'T-9mm$:ft 5 £ <h t> 

tc. HtriBteii/t7^-^»caeoT, teM^tisx-^co 

£7 KUXSfflV»TlWED-*;i/>tU iKO^T'y"-9 

&mzi7?T-9mw&t&mz.2>7 : -9&mmmo 

T. 

ME-f >^-7x-xg»ti. 

ME ->X x AAX BctfMEx- 7$&3IgB<0 o cO-?j#> 
6att«?tT-j'***!ll/. teyjlCffiTj-r-Sx-^A 

EteiiA7^-^«r^bTW*-rSt£t>fC, MEx 
-*A-y 7 7 SttfrrsteaSA? *-93il$.fflt*m?L 
Z>h<DT'&Z>Z.tZft&tT2>7 : -9fc]£ : mm. 

T. 

ME-f >7-Xx-Xgfl«. 

MET Hl^Xlt«l/>'X^7»t*S^-r2)T Kl/Xt, ME 
->XxAAX^£A#£n£:7:?-trX$te£7K-r7 Kl-X 

ME&M A 5 * - * £/£gl$te. 

«JEJttt©li*««. ME7*-tX$fc£^-T7 H U-X*tW 

EfteiMA7*-*£LTMEJRfflSl®»C77izXT&/t 
#cDA7*-^££j£LTffl*t"'5fc©T&3£<!:£4$ 

HS#JS4 3 W#^3KE«&cDx-:5'£2i£«t::*3i,> 
T. 

WE 7 KUXit«!t§§«. 

WE7 HUXti?®U->*XiS'^S«i-r^>7 KUXCDM±{£ 
A^RlfScog^cof-y h^ijt. itfjE7^-fc:X$fc£^-r7 
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ME<E2tA 5 / - ^ 

MET HUXJttJig^, it&Lft2-D<D^-y h^-gt 
LfcC<fc£^T ME7x-feX5fc£S:T7 H U- 

X#ME2Rfflffiigtft<07 H UXT&3 t^-Tfc^T** 

[SB** 5 J B»*iS4lcE*©5 s -^eSI«B»C*fr» 
T. 

ME 7 FuxtifSSU'v'x^t;:, »EJttt*»ffto*i* t'-> 
h jajcofi £ *<ME ->X x AAX 6 tt)g $ n-S «fc o \zffi 

ME 7 HUXJt«§§«, 

ME7 H UXlfffiU-vX^^^^^tlfeMEf-v h?>JO 
S$ Kfi£oTlt!R£fT3 t><OT*&-S> d £ &^it5f 

[»#m 6 ] m&m i cteicf-^esgii:*^ 

T. 

ME-f >^-7x-XSB«, 

MExxxAAxtco^Tisii^n&x-^tefc'j-r-s 

tt&CDvXxAx-^A-y^y <h. 

ME -> X x A x- * A y77 CD-£-*l**l (C*f J& L . *f j£ 

■f & is X 7- A x - 9 A y 7 y © x - 9 <D A fcB * £ SffflT 

5atOyXfAr-^A7 7 y IIMmii, 

ME >X x A 7-9 A 77r O-t n-etlfc** L . *fJ& 

©jWEttWIy-^SttiW-rsttftoWWU^^t, 

7 y 

^•60 1OSI«U MtR£nfc->XxAx-7Ay7 
y ^teiHtcffl^Si^tc. MtSyXfAT- 
7 rfflWSfcJfjKT* ^ftlOyXr 
Ax-^Ay 7 y *a*5L/fc***-r7*— ^SU 

iSW^nfcyXfAT-^A'^TSWier-^ 
»a«05%0— ^S^-^SSttlttjTttWU, ft!l 
y5(Ctti*-r-£.X-^ A'y 77t. 
iEiRSnftyXTAT-^A'7 x y tc»i£:-r*IW« 
\sV7.9timto?Z>M'®7-9\zm-3^X. MEfejH/1 
7^-^S-*RKL-TI±i^-r-5£i:t>»C, MEx— ^Ay 

-> X 7 A AX £ CO m CO 7- ^ teii * ft O x - ^ ^M7j ft 
ME •> X x A A*X <h coKT-x- 9 mm * ff o £ £ t> K . 

me -> x x a ax *^ e. a fi $ tifc x- ^ mm & t&m? 

W®7 : -9\Z.m-3^T. ME7 l/-AA7 77Mti 
EfRffl^£c0 3^co^-rn*^ 1 0(C7^-tX-r-5fc46 
C0i|gi£ A 7 ^ - 9 & ±f%-? i> X x -y X° £ . 
ME^iiAy ^-^(-seoT. Sii^tlSx-^cDME 



* 3 X t- v 7 1 ft m Z> v* - 9 Kii* ft . 

[IS** 8] IS*Jl7»-fero(Dx-^^ill^ffitC*3^ 
T, 

HfttE^ii/t 7 ;* - * ft -5 X t- -y ^T^. 

«rfBeM/i =y * - 9 ft £«K-r s x x ? 

mis ->x t- a ax £ (Dffl-c&mz n^-9 ft&sa-r & 

Ig&CDv'X^A^-^A-;/ 7 7 (DVtmiZfoUT *> 

* ft ^pg-T £ H £ ft4$$l £ T & 5 s - * £ Myjft . 
[0 0 0 1 ] 

-A^t'J £©fflT*^-7igiMftfT 
[0 0 0 2] 

ypmT'&Z. 132 QWx-^teji^BWftf^OtlBSft 
tSBJfS. luTH LSI9 0*^77^7f®I8 
eT-fc5t>©£UTgfcll§ftfT5. a-rtJl^^EU 2 0 
«. idffljR«2 1i71/-^y77*«2 2i*tL. 
Tt^S,, *X hCPU (central processing unit) 1 

«. -f>^-7x-xgp9 i &ftLxvimmm2 1 k=is 

£7U-AA*y7 7»«2 2 CiB^-rS. ^^5fl31SP9 
5«, 7l^-AA'777l«(2 2*bi*r-^£M* 
1 fClBTjf -5. 

[0 0 0 3] ^XKPUlW-f>^-7i-xa8 9 

X, YJ^l£ffl^T$ng£fT5. SDRAM-f>?-7 
i-^9 6li. |Rffli«2 li:*tt§7Kl/X4^<!:7 
l/-AA'7 7 7S^2 2\Ztt-T2>7 H WX^fiJ^ftrT? 

-r^cfc^. SDRAM-f>^-7i 
-796H j!FLfflffl^2 1 iC^tUTti. S*W(Cn-^J 
Jl/^U 2 0 tfVW r-7 H UXWJUtCT' H UXft^Efct" 
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K7 KkX*«t5. 
[0 0 0 4] Z\<D£o[Z. *XhCPUlte, Rffl®^ 
2 HC«iiiir:-7>K£fei2tU ffiB^Ste-r^TflliliaQ: 

i ©t£f£cDr6]±ic#^. *x he pu i -LT-roffifflaaii 

£«5B&aa$9 4T©fiSB$aiI£ft&fT UTfr5 Z\h\Z 
i0, »iBtt<IB©|fi]±*, fi§B$8tg<O[6]±ft0&c:£a< 
rT^nSi^tC^oT^^,, dCDi§£, *7hCPUl 
tt. yo^Aft^rrU X, Yg«*fC»«LfcE5U 

Mi^-;5'ft7U'-AA*-.y7 7m*£2 2tceii-T-5. 
[0 0 0 5] 7 7 7l«2 2 Cf-^filS 

ft^o^u 2<Dmi<Dmmz—&j&]\z&%f2-&fz 
9 lcKai-r*. &2(Dm®^c>fcm$:'fTomz\*. * 

XbCPUlrt*. yp^AftflTTb*: OtV'H'X K 5 
JflSttS^O-^M^'J 2 0±©7 FUXft^fifcT 
[0 0 0 6] 

[3fi^*»»P»bJ:5tr*»H] 5 left* tf)^- 

9&mgiWT'\$. *7hCPUl#7l^-A^777l 
H&2 2^<£7 : -7i|gj£ftrT5JI£i::, *XhCPUl# 

y.<>^ ; EU±-C i T H ux&&ftfTfr&ttn«&e>-r. 
*7hcpuii:ftS!i*^T^t. utia, cpu 
&miz&titft£^m-&\z\t, 

£■£•5. *X hC PU 1 £^-f >^ ; EU 2 £C0F^ 

T->X^A/N'XftijifiLTff^tI-g)7 KUX^fCg-r 
S-tM fJPit«. rA-fXh^-fAf^ffifflLTOS^ 
-XT-fifofc^-&lCtt. LSI9 0tD-AWtU2 

[0 0 0 7] 2MgHjte. 7KUX4M#5D-A;M 

5. 
[0 0 0 8] 

*:<D\d>7-t.)ltf&miS*\%7 KUX*^lS#^e>nTH 

Sn-7JJ1/^^EU ->X^Ay\*X£<DF B lOD^-^teii 
ftfT"5x-^IE2l^®T»'oT. flflfSv'X^AA-Xi:© 
MTx-^teiMftff ^iifclC. mIie->XT-AA'X^e 

ffi^^T. flMB7 U—AA'-y 7 7 A« iiffi%iW.mm!$.£ 
0 5-50^1*^ 1 oH7^-trx-r-5fc«6<DKj^A^j< 
-^ft^fiKUTtrJ^-r^-f >^7x-7gB<i:. mTlB-f > 
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i?7 3L-xmt<DfflT'7 : —?&m$:ft?t£*>iZ, mi 
5 x - 9 & S g& £ £ {I £> t> <D T $> 5 „ 

[o o o 9] mmm i o&wiz&zt, yxfA/ui: 

— :?££fijt-f -5>!&g#&t^„ Z\<Dtzlt>, ^'XJ-KnT.t. 

gillS'iiSjStCff'PCt^T^^. £7c. XW-AAyX 

[0 0 10] £fc, S»*JS2<D^BJT'«, ItJfcJg 1 (CfB 
©©^-^teii^SfC^^T. MfBf >*-Xx-XgB 

«. itfjf3^xxAAx;&tfiffifBx-*&sgB©?*><z>- 

[0 0 11] lt^c^2 0%Bj(rj:Si:, tfUBSi^lcttL 
£l&gB7ji&iiA7*-*££/*U xXfWUtD- 
[0 0 12] £7c, W*JS3cd^hjt«, W**2(CfB 

ffio^-^eMgHtcfc^T. fna-r >*-xx-xsi$ 

KUXi:, SfIfBxXxAAXfr£A;ti£n7c7:?-t:X$fc 
£*T7 KUXt<Dlt$!<£fT!^ -e-©$SI5tti*-r57 

«, mm&gi<Di%%:tf. muTz^ttTk-fT kux 

•T -S i>c(s!><DA =7 * - $> £ b TtB 73T & OTS 3 „ 
[0 0 13] W*JH3(D^^»cj;^ ( J:, T^-feX5fe05T 

:i*«Tt5. Z.<Dfzlt>. yXfA/UtMSIt» 
PBlODx-^teiiO^-f 5 >^t. v-XT'AAX.hXU'- 

[0 0 14] M:}<Ji 4 f8:£Jg 3 »CfB 

MIB7 KUXtiffiUvX^TW&^-rST' b>X«)l±fi 
^em^CDg^Wt'-y h?>J<h, HfJIBT^-tX^^^-TT' 
H U-X<Dfii±{aAME,gflfBf-y h?nj<fc|W| 
£ ©^T-HfJlBtfcfiie^ff pfe©T-fe0. RfJfBfiiiMA 7 * - 



iWfBT'Fl'XlttSigitf. ttt&Lit 2 o©fc* 
h3W-Sfebfc::<h£7n-t SfIIB7^-feX5t 
£*-f 7 HU'T.^WIBiRfflS^F^WT Kl/Xf*5i* 

[0 0 15] tt*3l4«fgBj»cj;^t. 7FU"X«Jti£ 

[0 0 16] £7c. it*3S5CO^B^T«. W*J«4(CfB 

moT-fmm&miz&^T. iWfBTFu-xwsgi'vx 

*tc, MfBJt^fT^n^f-y h?nj©S^*imFfB->7.x 

UXltlSegitt, ml IB 7" HkXiil/yX^CiS^nfc 

[0 0 17] W*3S5©^B^tc<i;-S)<>:, tfLffl^tLT 

[0 0 18] £7c. W*^6«^BJT'«. IS^JlllCfB 
«<Dx-^^MS®JC*5t,iT. SftfB'f >^-Xx-XgB 
te. MfBxXxAA'XtWBgT^iM^tlSx-^^tSi^ 
tl>ttSt<OyXTAf-^A7 7 7i;, HfJfB^X^Ax 

-^Ay 7 y <D^-^(DAtiit}^Mm-n>m^.<D^7.7- 
Af-^A7 7raili§i:. BftfBvXxAx-^A-yX 
rW^-n^-'tifc^L. MT5i/XfAf-^A7 7 

7 V s - 9 \z ~z mrtasffi^- * £ tssa-r 

%Wk<F>UmV=s7,5ii. itfiiSW&O^XxAx-^A 
7770«Il:(fcDT^©p^©10^i«L < ^iR2 
n>c->XfAf- ^A-v 7 7 £x-^5eiM»::flH>-5<£5 
K, ^l6-r^->XxAx-^/N'-y7 7ft)I«§§HJt*-r^ 
tt^lC. ^fft©->Xf Af-^A*7 7 7SMbfc 

$mVi $ *a Ac -> X 7" Af- ^ A y 7 r R^mflB^- ^ © 

tctij^-r^x-^/N'y xrt, ffr!B)i#?£*i/fc->XT-A 

T-^/t7 7 7 $fJ^I V V X ^ ^t&^f -5 SiJfP 

X-^tcS^'^T. WfBeiiA^^-^^^^LTtfi^ 

■ri. 1. 1. tic. HtuBx-^/N'-y 7 7 zmwrzmskrt? 

^ - ^ i: * 11 7L -5 1> © T' $> -5 . 

[0019] WsRJSero^B^tc.t^t. tt^w^-^^ 

fc«6©^J1JPtf *)VmzWLT£?Z> ZL h *tT'$ -5 <D 

X\ 3-x*)Vmzmts.-otc7 *--?v hrox-^^teii 

[0 0 2 0] W*3S7<D^bj«, tfi7-tr;K^^ 

C^0tf{'t;W^«^ni.7 KUX#*fJ&tttte>*lT 

^ -g> x u - a a* -j 7 7 mm t. * n &, n <d vim mm t. & w 

TSo-^iMtUi. ^XxA/^XtcOFBlCD^-^te 
mZ'fTOT-5>&mj5mT-$>r>T. gafBvXxA/N'Xt 
CORflT-x-^^iS^ff PtifetC, h5HB->Xt-A/\*X^ 

f> a -h $ n Ac x - ^ e M & U ffl T -5 ©I W x - ^ iZ m -3 1 i 

t. mm7is-A/ty7 7mmiimmvimmmi:c>o-5 
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«n7fy^ t itflfBiiSiM/t^-^ftoT, & 

[0 0 2 1] W#Jli8<DfgBjtt, 7 KfB® 

i£/^;*-*££/£T£X^yyT*tt, MfBlt^^^ 

^^bT^IBiaffl^t-T^irXt-^fc^O/^^-^ 
[0 0 2 2] If*^9^%H^^, Ii*3g7{C|B® 

[0 0 2 3] 

(,>Ttt, M^bT, 17-K^3 2eyhO«^^ 

[0 0 2 4] (Sg 1 tf>H86^!£) 0111 *^0JO^1 

l3l<D5r-^itfcili§£Btt, -f >*!7x-XS8l 0 x 
-*ffl3»9i£ifM.T^*. -(D^-^fcM^Btt, 
^7fA/U 3 £ U 2 o iKDm-vr—fm 

hCPUUl yXrA/U 3 ^fflSffoT^S. * 

^S. -f >^:7x — XgM Ott, r-^ty7 7 1 1 
<h, 7 FUXf3-^l 2 £, ftlffllUvX^ 13i, G 

[0 0 2 5] P-AJM ; EU2 0li «A«SDRAM 
(synchronous dynamic random-access memory) X$)Z> 

7i-X?*5. n — ^ U 2 0 tt, 
WJ8««2 1 t7l/-A;ty7rM2 2i^LT^ 
T, «hCPUn:J:^T7Fl/X 
7y^±ICi!)fftt6tlT^6. 2R/SfS^2 1tt, Z7 U 
-AA^77i«2 2Hn©fi«T?*^T, *XhCP 

l/-AA , 777S82 2H Hflfc7 f -**ttittT*fc«> 
COfig^TfeO. 7 K 1/ y -> >^4«xXf A/U 3 ± t tt 
S&otW. T&to-B, 7l/-AA777fi«22t i 



tt, fcf*iz;u MX) ©ffi«£*«T*2#7c<D«S<h 

«t*7l/-A;Vy77(W2 2 Kl/Xttl 

«rr*tttR6a:if». 

[0 0 2 6] BSLT^&l^ -f >^7x- XSB 1 0 
tt, *X hCPU 1 £ CDP*1TV\ > K^i-f v*£fr5ftjffi 
»«tLT^S. ffsffigEtt, *XhCPUl*6©7< 

771 i«nf"^otif;isi;TC7Xi'h (wa 
it) «^»ftua*-r*. 

[0 0 2 7] JhXhCPUl tP-A^/tU 2 0OW. 
ffifi«2 l iOH0)r-^Kao«i:o^TK«t*. 
^b7v*irXf$, ffUaftM2 1 ^(D^-i? 

Ci£<0»£K:tt, *XhCPUltt, if, 

xhcpuitt, x >/ : eu 21-— »»fc*#i*nfc 

tSH=iT>H&D— JjMtU 2 0(Z>»UB««2 1 fete 
2S-r*fc»* yXrA/U3^lT, WJH««2 1K: 

[0 0 2 8] T-M7 7 7 1 1 tt, *-f >^ i EU 2 0 
^-^^i>X^A/N*X3^SfiUTgttlX0, telfrr 

7Hl/Xf3-yi2H *7hCPUl35tfflAL 
tzT H I/X*->XrA/U 3 416 LT§M 0 , 5*3 
— K-T*. 7Fl/Xf3-^12H 7-^y77l 
1 tttjWStlfcx— ^OCSI^HWU^X^ 1 3T* 

[0 0 2 9] r-^©filft^ftiJiBl/y^^ 1 3T$)§ 
Jg^tdtt, MHUyX^13H 5*— i^Ay 77 1 1 CD 

tefcfr*. x-^^SjU^n-^JI/^^EU 2 0t*5 
*^fcWL feiM/l7*-^£/£gBl 4tt, 
13 0lWr"^l:^T, Mffit2 1'\7^tX 

ai^-r^ch^^tc, 7-^777i i izttLxmrn* 

fir^, 7-^777 1 l^MLTi^7-^$7- 

^®sa59'\m^^ii:^o ?-^«asgB9tt, eai/i7 
^-^sffl^T, 7"^>77i i^e>A*snfc7 
-**wjfl««2 l^sin-r^o 

[0 0 3 0] U-KT^-feX^Jltt, CPUlMl 
fcSt^LM*W7-^W7FI/X^ yX7AA'X3 
*^7KI/Xf3-^12l:AASn*. 7FI/X7 3 
-yi2tt, C107HI/X*73-HL, ^-^OteiH 
TC^JtajUvX^ 1 3T*§^ P-^JMt'J2 0T* 

i 4fcm*-rs. 

[0 0 3 1 ] n — ^j;M^U 2 0 ^b©7- ^^iH^rfT 
pJg^fCtt, GiM/t^^-^^^gp 1 4tt, a'fll/y7 



9 1 3<DMmT-?lzm-3^T. WJIJ«*2 
9K£B*jT£a x-^$a^g&9te, C2!/t5*-*«/H 

hCPUli:ffl*t*J:5i:, fflW£fr'5. 

[0 0 3 2] *X hCPU 1 <hD-*;i/^qE'J 2 

0©7i/-AAy77fi«2 2 tiDMcOx— ^lEMtCO 

-<f >*^U 2K-ISWKtt*rt;Stf3. 
[0 0 3 3] ^XhCPUlU 71/-^7 7 7fi8 

2 2^(7)T^irX^?T-5 Ct, Stf7l/-A#f« 1 fcf 

XrA/U3^LTM«UyX^ 1 3l:JH»f-j't 

[0 0 3 4] £<D<k?\Z* Mffl Is is X? 1 3 \Z\t7 V— 
AA'777S«2 2 lC7^-bX-r*&»0«*S«&b 

Vs\9 1 3(D$iJPx— ?Sffl^T7l/-A/\'777SiS 

[0 0 3 5] WhCPUUl *<>*^EU 

2*>57l/-AM777a«2 2^<D^-^^iM^^te 

WW^- y>X«, 7l/-AA777S«2 2C7^t 
X-r*AS»Wtf, «ja««2 1 ^EU 2£CD 

[0 0 3 6] £t±<D^-rn<D«^^*3^Tt>, x-^ja 

3 IRK. GM/t^-^lCftoT, <Eig<*n*^-*<E> 
D-*;U^^U 2 0 C^W7Kl/XS*«)Tffl^T^ 
£0 

[0 0 3 7] £U:<D<£3K, «Bl/y7^ 1 3 0«^f- 
£j£U *XhCPUlttift/BS«2 1S^7L/-AA' 

[0 0 3 8] D-*;Uj?C^U 2 0<7)j!llffl««2 1^(7>^ 

S DRAM(7)7 H l/X^)Il:}^tf-^^Mf§ 
ffi. SDRAMOf-*7^t7©»aSS^l/fc7K 



«MJH2 003-91497 
[0 0 3 9] B2H 2O<0A>££EK?— JKW&SD 

xsnyo 14 1" ^^tnt)2*(^^-y$!#^, 

-S^Cttn^T K 1/7 "0" - "2 N - 1" ^SIOST 
6ftT^§. *fcft^-v«2 5 6 «7- K©E»««* 
47-Hl:tt*7A7Hl/7 "0"-"2 5 5" 

TS^fi, A*>£7, 0")7Hl/7, S^7A7FUX 
©3l«©7Hl/X6»jgtS*S*«*S. 03 (a) 
tt, SDRAMCD7KyXe>l:MSI0^Te>nt^ 

[0 0 4 0] -5, SDRAM±0*57-Hl:*fLT 
7?tXLfc8, too 9- KC7^tXt^iC, 

B— A>^, H-D-)7Kl/Xl:7*txn«^S 

"0" % nOTFUX "0" , A7A7K1/X "0" 0 
•7— KtcT^irXbfc^, RJ— A*>£7, H-n97KI/ 
X^7A7Fl/X "8" 07- HJcT^irX-T^^^ 
c^^TiLTi^o :^®^H ^- — — s\y \if)t£ 

[0 0 4 1] B5tt, T^iTX^, |WI — A*>^, 
D-J7H l/Xl:7^tXtS«^SDRAMO»M 
^-f$>yiT^o B5H n>9 "0" > D-7 
7FI/X "0" <7)7-bMc7^-feXLfc?£, B— A*> 
^ u^TYVTs "1" 07- 

[0 0 4 2] B6H g&SA^KTi? 
tXt^^SDRAMOlff^t^-1' ^ >^BT* 
B6B, /\*>£ "0" , D^TKUX "0" C0«7 
-Kl:7^tXim /N*>^7 "l" , □'77FUX 

"1" 07-h'i:7^txt^{:o^TSlt^ 

•?>F^jfAt^)^S^^ e Lrt>U "0" K 

*tti>7^tx4 ) t:, A>£ "1" K*ft"£7'J^- 

[0043] 03 (b) a, ^-^aaa 9 

7Fl/X(D7*-77hSStR?IBT-»5. 05^# 
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Ti x-*aaggB9te, 2FLffi««2 1 ^x-^sftifrr 

03 (b) (bSLotz? * — y b<DT F U 
[0 0 4 4] cntCcfc^t, /O^SSsTrfctf* Frt* 

£<, IfcdbT, <E3l7-H**H^t*<Tt>. SD 
RAM07 Fl/XOlEfw:*— A—'Sy h7j:LT7?t7 

[0 0 4 5] D-*JMtU2 0(D7l/-AA f 7 

*XhCPUlH «BHfi3*fr^ ^?7-{yM^ 

[0 0 4 6] 07H 7l/-AAy77fi«2 2 (C&tf- 
«, D-^JM^U 2 0<D 1 7- H«3 2 \zy K 1 fcT 

^-vKte2 5 6 7-h\ 1 7— Ffctt4lfi7-fe;ua*tt 
iW^n^OT, l^-y(:^3 2 x 3 2 e^t;i/ (10 

[0 0 4 7] @i®±<DX, YJEStt, M7 <D£v\zyU 
-AA777®«2 20T FUXKV-/ kT>^S*rO> 
7U-AA777l«2 2l:7ye>^$nfciI 
^^3 2l:7hifi (T w ) TSELtfcOS, 

\z, mm&mznT^u^^—isitrty? "1" en 

tt, ^nttm§A>^(:lt^^-y(:M^n^ 

[0 0 4 8] i 6 h/e*ir;u©»fttt, 

JC«3 2 x«i 6 tr^"fe;KO««««*»jWb, 24k' 

^/U?t;i/©»Slt i^i:*3 2x*8e? 

[0 0 4 9] B8tt, SDRAM^H70«t5l:77i; 
^T^itt^HTfeS. H8»C*^T, S»L1, L2£ 

L 3 *«5iffi"r<5 l^-yCW7^ 



[0 0 5 0] *&, B0^5Je»««tt, S&*/1>* 

:i>P 1 £fiSBT£«^lc, X*«SJMQ*tffca«&fT 

ftfftifti&ttfr*. Z<D£v\Z, ffiW&Wffi (HS*-**) *>< 
D-*;M : E l J2 0l:7JtXU B^aRU^^flDB 

££&<M*bTlE«?-*££#TSS7- FBS2K 

[0 0 5 1] J^T, ^XhCPUl^^D-AJMt'J 
2 0O7l/-AA777«82 2 'x©?*— ^feBlC^* 
T, A#fl«|K:ttWr*. n-AJM^U2 0lt 
U-AA*777i«2 2C, PJ^.aiI12ft^T- 

^$WTI)S^nfM7l/-A^ : £'J FM0- 
FM 1 1 <hf**r^>d^<hi-^o 
[0 0 5 2] 09 (a) - (d) tt, 8 \£y 
)V(Dm^\Z. *XhCPU1^7l/-AA*777t«2 
2 tcfeii-T^T^-^OT F I/XKO^TORIJIBT* 
£o *XhCPUl*^7l/-AA'7772 2^f- 
?<DUm^ 17-K (3 2lfyh) *ffiTff3. *C 

t, 8 bfy h/tf^ir;i/0«^tc«, 4 e?-tr;u££<h 
6T17-HtLTft5:ttU ^XhCPUKj:, 

[0 0 5 3] 09 (a) tt, 8ty h/h!^t;K0«& 
^XhCPUlitft^igX, Yt, 7— F¥tt 
©J^gXB, YB<h©II€^£^Ttft^0T£>£o 

fe©tt7— F»fia>KBXB = 0©7— FtbT, MS 
X**4- 7 <0*><Dtt7 — K»fl[<OigXB= 1 (0 7- F 
chLTS^tl^o iSYt9-h # »fiOi«YB 

[0 0 5 4] 19 (b) tt, 8 \£y V /\±9 *L)V<T>^ 
<0, /Hh7Kl/X0)7*-7y M:o^T©RWHT 
JSSXB*7^-;PFXBt-r*. I^Y 
BS7>f-^KYBtt5. AWH7HI/XH 7^f- 
il/HYB rt*±ffi , 7 -< F X B #*T& K & £ £ 3 C 

[0 0 5 5] 09 (c) Wi9 (d) tt, 8k*7h/ 
¥t7-t)l><om&lz. l 7- Hi:*«i*tifc4 hf^-tr^oD 
7-Frt^*ttaffiBS*-rBiWHT*4. S£ 

^x, yf«nt'n7-K#fiOlgXB, YB^ 
To i9 (a) cO&e^ir;UO^fBt>[!g^T-&9, #Jx. 
tfD l0 3tt, 7-F¥ffi<Dffi« (XB, YB) = ( 1 , 
0) Xm&tfmJzWZ-tfr (fte*) 
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*X hCPU lifiV hJH>r^7>t*S«Stt 
09 (c) , hf7yx>r^7>T*S«Stta9 
(d) ©«fc5K:*|ft$n*. 

[0056] HI 0 (a) - (d) tt, 1 6 fcfy h/tf 
i7ir;i/0^tC, «hCPU1^7l/-AA777S 
^22 KlE3£-r*7 s -*0>7 H l/7l:o^TORWHT 
$>2>o 1 6 t7 h/tf^ir;ucos-&^tt, 2fc^-fe;H& 

[0 0 5 7] -r&to-fe, 010 (a) tt, 16t'7h/ 
¥i7±)U<Dm&lZ. *XhCPUl±T«5i*X, Y 
t, 7-K*tt©I«XB, YBifc®BI«&*-rK9iB 
T*££o 010 (b) tt, 1 6 \fy h/\Z>7-t)V<Dm& 
CO, /W H7 7y H:o^T©RBBT 

010 (c) 0 (d) tt, 1 6 tfy h/ 

^Z-tfrCDm&lZ, 1 7-Hfc»>tt;£nfc2 e^-feJPO 

[0 0 5 8] 011 (a) - (c) tt, 2 4t*7h/e 
Z^Wm^Z. *XHCPU1^7l/-AAy77® 

17-Htbtft5Cli:tb, *XhCPUllt 17 
-H«l:;Wh7Kl/Xtft4tS. fOft^fitt, 8 

[0 0 5 9] T&fr^ 0 11 (a) 2 4 fcfy h/ 
lf^-fe;KZ)**»C, *XhCPUl±T?»5**X, Y 
7-H*ttOliXB f YB£<Dn«&a*-rtt9§H 
011 (b) tt, 2 4 bfy h/ tf ^-fe;UCD«-& 

<&>5o011 (c) 14, 2 4lf7 S/fc^-fe;KD«£ 

tc, i 7- FKftiWsnfc i tr^-b;KD7— K^^tstt 

[0 0 6 0] 012 (a) H 8 fcfy h/fcf*-fe;KO» 
£<ZX CaStl*M©(|i:#T<&;W N7 
* — ;i/HXB, YBOB^^liTOW^HTf*^ (09 

(b) mm) o 0 1 2 (b) tt, 16 fcfy h/fcT*-feJl/ 

cd^^o, <E2i$nsH«<7)S^»r*A-f h7 Ki/x 

©7^-^KXB, YB©S^O^TOia^H7?*S 
(0 1 0 (b) #fl8) o 0 12 (c) tt, 24Kyh/ 

7 Hl/^07-r-*KXB, YBOi@fCOliT<Diffi^0 
T** (0 11 (b) #BB) o 
[0 0 6 1] WhCPUlU 7l/-AA , 777S« 
2 2tC@^^giMT^^^, *<&Ii«£#tr«fc'5&Jefl£ 

[0 0 6 2] £<B«»««K:*5^T. SfflK&iH 



e>, #XhCPUlfilE£T^*7-KR*#«>*. 
[0 0 6 3] H 1 312. fflmisiSX* 1 3*«»«fSr 

hCPUlll f-^77llfififiLT«»l/y 
x^i3i:i»T-^S»»S«. Hl3©«k5l:, 
mfflUz/X? 1 3tt, ^0)7 K IxX "0" - 3 (CD 
MA (direct memory access) &j£<Dfc£>(Dffl'$} : T—& 
tit, 

(a) f7f-f*-'>3>l!*i7H^ 

(b) (E2S7-F* 

(c) DMAgl77^ 

(d) 7^-77 MtS 

[0 0 6 4] ^Xt^ V3 >ffl"J5tS7 K UX (DM 
AWft7Hl/X) Ktt, 5 ff -^Ofiajfe3j«jJlffl««2 1 
<B«£tt, D— *;P^^U 2 0W(0S^O5feffi7 KI/ 
X***MWSn. r-^^i^7U-AA , 7 7 7«« 

(b) , 010 (b) , XttHl 1 (b) fcSShjfcAC 
-f h7 HUXO»SC"C»«iSns. 
[0 0 6 5] 5 f -^<0<Ea***taffl««2 1 <B«£tt, 

ei/t7^-^Ma5i4n w»u^^i3^»tt 
*£<esi/^ t LT^-?mwt$ 9 Kma-rs. 

f-^©tei^7 I/-AA7 7 7®«2 2 0« 
M*l:ttoT7Kl/X***SfTK 

[0 0 6 6] DMAgi77^1 DMA^ii^MiS^ 
■ti-*fc«>KK5£;£*l£. «hCPUl^DMAg!7 
:7^£3£T£<h, -f >^7x-XgBl Oft0ffilflfff (0 
/-f >^ ; EU2tD-*;^ : E , J2 0i© 
r^DMAgS^ltef^o 

[0 0 6 7] B14I1 SUfPUvX^ 1 3**»JWT*7 
HSl:o^T©IMBBI'Cft5. 0 14£>J;5 
fc, 1 3*«j««T67*-7iy MMBK: 

tt, F R AM E NO, X__WIDTH, RASTER 

_ON, P I XEL_TYPE0&7>f-;i/F^Stl 

a. 

[0 0 6 8] 7>f-;i/KFRAME_NOH 7^irX 
^7l/-^f^^^to CC07>T — JUKCOtfy h*S 
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0 0 0 1 : FM 1 
0 0 11 : FM3 
0 10 1 : FM5 
0 111 : FM7 
10 0 1 : FM9 
1 0 1 1 : FM 1 1 



0 0 0 0 : FMO 

0 0 1 0 : FM2 

0 1 0 0 : FM4 
0 1 1 0 : FM6 

1 0 0 0 : FM8 
1 0 1 0 : FM 1 0 

[0 0 6 9] 7^-;l/HX_WIDTHH $7hCP 
U 1 A^D-*;^tU 2 O^J^t^HC^^^, 

KX_WIDTH©eyHlt 0Uttf4fcT* 

0000: 11 fcTy h 0 0 0 1 : 1 0 t*7h 
0 0 1 0 : 9 fefy h 0 0 1 1 : 8 My h 

0 1 0 0 : 7 tfy h 0 10 1:6 My b 

0110: 5h*7h 

h*^7><-^HXB©fi*«i;fct)©'e*s. 

[0 0 7 0] 7^-;i/HRASTER_ONH «h 
£1^2 1 Stf7l/-A/t777fi«2 2 (D^TtWZ^ft 

0 : JRJBffl«2 1 ^CDT^-feX 

1 : 7U-A/Ky7rfi«2 2^<£7^-trX 

[0 0 7 1 ] 7^-JPHPIXEL_TYPEH 1M 
Wilt 1 mtOOKy hfttCRffH 

tf, 

0 0 : 2 4h*7 b/M{7±Jl 

01 : 16h*7 b/M?H)l< 
10:8 tfy h/e^irJI/ 

[0 0 7 2] B15 (a) II 8 try b/M^^L)V<om 
*^JffiS^0^«H^ViT^itt^HT*S. HI 15 

(b) a, 1 6 My h/MZ'tfrnm'&omskrt?*- 
\z~D^T<DmwmT?&2>. mis u) a, 2 4e^h 

/tf^1r;KZ)»&<DlE2/t7^-^^fiE«i 4fc:fctt£ 

[0 0 7 3] «Ei£/^*-*£l£ffi 1 4tt, WHIl^X 
^13£#rau @14©7^-^FRASTER_0 
Nrt* 4 * 1 " TfeoT, *X hCPUl 7^7 U-A/N'y 7 
7®«2 2 ^T^irX"r^^(C«, /Hh7Hl/^ 



^sa^a$9tzi±i^*r^ 0 

[0 0 7 4] -tUt>*>, lES!^ 5 1 4tt, 

HI 5 (a) -a 15 (c) tC^-Tct^lC, 8h'7h/ 

t£ £r-fe;i^>»*tt/w h7 Ki/x©7>f-^KXB(Di 

*4»l:l/fct>OSi«Xt«. 1 6 My h/Mir-t 
)\,<Dm&\$7 4 — ;PHXBOffi*2fg^Ufc 5 bOSr, 2 

4b'7 h/tr^-t;KD*^tt7-r-;uHXB<o«fijiE« 

[0 0 7 5] gii/t7/-^Ml4H &m 

7-KSk*(Eiiiif^-fe;p«kfc**'r*. 8t* 

yb/M?1z)m. 1 6 fcfy b/MZ-ZJm* RZ*2 4 

t f 7 H/e^-fe;n^otei3it;^-fc;u»**n-tn, 

i?^j5sai4tt, ft^n^cM^x, Y&tftei2tfcf^-fe;u 
setter? t LT^-^fflsgp 9 \zmj]-? Z>o 

[0 0 7 6] B16H m 1 <DUmrt7*-2£.J$iM\ 

1/Xf3-^12H 7y?3 1*iAT^5. liSiitA 

£/£g|$l 4tt, 0UA«1 9m<D\si?7.i? 4 1 
A, 4 1 B, 4 1 C, 41St, -feU^42££ 

[0 0 7 7] 7 7f31CH P-^MtU 2 0 £0D 

*XhCPUl*5AASftTM. 77? 3 1H d 
©flWfc^y^U C2S/S5*-*£]«aBl 4i:UAt 

[0 0 7 8] fcill/^ * — 1 4tt, $WUvX 

fii/t7/-?St«LTl/^^4.1 A- 4 1 Sfcte 

[0 0 7 9] l/yX^4 1 Att, «llffl»«2 1 ffltfXEiM 
5 l/y^4 1AH U— F/5 

-r hii^RwsofitRw, *—>3 ym^tmy 

Fl/XDAD^o»)7 (±fi7KUX) RA, iFL 

fflfi«2lSStAT ( = R A S T E R ON) =0, 

5fe87Kl/XDAD037A7FI/X (Tfi7Fl/X) 
CA^teiH/t^^-^^LTl&^f ^>o 
[0 0 8 0] l/yX?4 1B-4 1SH 7l/-^7 
7rl«2 2 JflOlESI/^ 

4 1 Btt, OT/LMT, <E3l$n*@i«©«S^5 13-1 
0 2 4 tr^-fcJUT&^T, 2 4My b/M?-k)U<Di%<& 

ntem*? ?ut>?>. uvx*4i 

Btt, U- K/^-f hfl^RWSflXSRW, »«J^(EiH 
$n^tfi7ir;KOYMSYB 1 , 7l/-M7 7 7S« 
2 2^tAT=l, 7l/-A/^U^FM (= F 
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R AM E NO) , ««J^C3l*<a*e^-fe;KOX*« 

XB 1 Sfcjg/t7*-*£LT*MtW-*. CCT, YJ^ 
§YB1, XliXB lliB15(a)-(c) t# 

l/XDADS««LT»5nfct>©T*5. 
[0 0 8 1 ] l/yX^4 1C, 41 Dtt, WAtf, <S2I 
£n«IBfe0>tiMB*f 5 13- 1 0 2 4 fcf^-fcJK&t^T 

-tft^n, i6, 8 h/K?twi^o 

C, 4 1DH *ft?nXBlX2, XBlX4^Xi 

yX?4 1 BtB»T*«. 

[0 0 8 2] I/yX^4 1E, 4 1 F, 4 1G 

tt, Kfi*n4M0*«*«2 5 7^5 12 If^tAO 
i^ESyt7/-^^»tl)c mi 2 (a) - 

(c) i:*snt«©i6, i6£;5n*H*<D8t«<DK 

7l/-AAy77fi«2 2^7>tX 
<Dfc£><D6 X 3iiOOgj@|/1^^-^<Dffl^U>?X^4 
1 B-4 1 SKftWSn*. 

[0 0 8 3] -felx£7*4 2tt, MWUiSXi? 1 3*MftiW 
— 7y hlt^CD?^ — ;i/HX__W I DTH, R 

A S T E R O N * PIXEL_TYPE©fil:ffo 

T, kyX?4 1 A-4 1 S(Dmtl<Do*><D 1 

it, y"-^f&m^9\zitiij-r^o Site* mi6\zte& 

KtfffiCO^^— ;UKRASTER_ON^ "0" CO 
"1" OiSl4K2e?t;Pft 

[0 0 8 4] COct^trS 1 6(7)Kit/t^^-^^^a5 

[0 0 8 5]-Bl7 (a) - (d) tt, -r-*ffl3«9 

17 (a) tt, »lfflfg«2 llc»*a**ff5»^K, 
T^TV^-^a >ffl (4eiH3fe) OJfclRTFUX&JBje 

17 (b) tt, «FLffl««2 1 fc«#ji*SfT5«^»3, 

K»*»&-r*fc»o) i 6 tr* h i/yx^^s 

tIH|@T$)^o HI 7 (c) fi, 7HAA777S 

^2 2\zm^]L^nom^\z. TXf^->3 ><m 

^-TiHWHT**. 017 (d) tt, 7I/-AA7 7 7 

fe-?2>tz&<D 1 6 Ify h U-^X^Sr^gftijllHT**. 

1 4tt, il 7(DDMAgSfflU 



[0 0 8 6] mi 7<7)DMAteiHfflU> ? X^ 

£>„ 0 17O7^-;i/KATl:H il4(0RASTE 

mtztiZo 7>f-^KRWi:it »*ii*Rtx«*mu 

-Jl/HRWOIS "0" £U D-*;^ : E'J2 0i^ 

"i" <hir*. 

[0 0 8 7] x-^OlE3l**«iRJB««2 

1/XDAD037A7 KUXRtfD^T Hl/7*^ftf 

engthdl DMAlEaSft*'**?-- FRtfRJg 

[0 0 8 8] x— ^<D<gi£5ta*:7ly-AA^y 7rS«2 
2 0S&H 7^-^KFMCH 01407^-^H 
FRAME_NOOl^tt«Sft, r-^^KM07 

9l/yX^ 1 3 fCf£££nfc^X^*-:xa XffljfeSI 

FLengthCH Mmi/zS7>* 1 3 KRJtSttfcte 

[0 0 8 9] H16©K2/t7^4«»14©l/i; 
7^4 1AI:BH1 7 (a) (D7t-77 h«ot, 
i/yX^4 1B-4 1Sl:UB17 (c) 07^-"77 

5 1 4cDttJ^^ J E-O^^IS^-r 

[0 0 9 0] *fc, (6ai/t7*-*£riE«l 4HU l/y 
X^4 1A-4 1SSIA&^:ttL, 7KUXr3 
1 2^tB*f *U — HI^RWS, &tf©J 

IT, HSntBWStKy FW6ii^7^-^^ 
*-r«fc5^LTt>«tli 0 l/yX^4 1A-4 

1 SO-tn-etllC^Lfclfy Ml 7 (a).X 

ttHi7 (c) ©7*-7yH:JfoT4jSL, £ftS 
CDh'-y WW-tUi7?4 2 traWF»c#A6n-6J:3fCL 
T*5<o 

[0 0 9 1] H19lt x-^JaagB 9ft<Dy 

iLT7U-A^^'J FM0 tC*fT^>7 U — A^^U U 
yX^^lT^, 7^-^M3ia59«, 7l/-A/t 
UFM0-FM1 1 <D^rtl^n\znLX CC0 J: U 
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[0092] 02 0(1 01 A^^EU UzsT, 

7 1/-A^t'JFMl-FMl 10*ftfni:»T 

[0 0 9 3] 7>f-^KF0addl:H 7 1/-^^^ 
UFMO (D^—TsT HUXdhlT, 7l/-A^ ; EUFM 

^^n^o 7^-*FF0color Ktt, 1 \L9*L)\S 
SftOOty h»3J«Kjeaft*. 7>f-^KF0Xfm 

UBitfTilttU Wc, »5ftftl»^«RO*^ 

[0 0 9 4] WhCPUlU yXfA7KUX/U 
$^IT, 7l/-A^ ; eUUyX^©Ctl 
£><Dy j —)V FFOadd, FOcolorWFOX 

[0095] 021 (a) ~ (d) te, %MyY/\±>? 
«0|§©7l/-A/ty7 7««2 2 tC^tt^X-^ 
(D^{:^UTOP>SiT^I)o 02 1 (a) tt, 8t 

;K^)fi»J**f KWHTfeS. eicDJ:5tc, X&«**4n 
-4n+3 (nttBE*) Yffi«3i*«U^a«f 

[0 0 9 6] 02 1 (b) tt, 8 h/ -fe;KD« 

sssn§HS^6 4 o tr^-tr;i/x 4 8 07^f 
3 2 fcf*-fe;UX 3 27-f ><D&Mm®<DT-*&&nti-r 

02 1 (b) K*VVT\ S»M«OftttD!)7H 

&2>(DT\ 2 lifcLT^S (T&to*>, ttt^rsio^— 
vSN = 2 1 ) o «^Tf6»Ctt, 480/32 = 1 5 (@ 

1 5) „ 

[0 0 9 7] 02 1 (c) tt, 8 1:7 h/fcf*-fe;KO« 

*»«f5fc»i:M35i:7l/-A/ty77<M2 2 0e 
* h»<00fl£^tJ»§BiaT&*. 02 1 (d) tt, 8t 



«2 2 iS±OX, Yfig4>67Hl/7, T 

&to%> UVTVUT, (RowAddress) , 37A7FI/X 
(ColumnAddress) &tf/\*>£ (Bank) £;£#>£5$;£:7p; 

tHT»s. ccx% ^LT»e»nfefi©i*iB9j 

to 

[0 0 9 8] 02 2 (a) - (d) tt, 1 6 tfy h/K 
*-fe;K0«^tf>:7 yym^L 2 2 tc:fctt-5^- 

^©*li«li:o^TORWHT*S, 02 2 (a) tt, 1 
6\£yb/\£i?-b)U<Dm&lZ* 1 7- H KlttfrtSft* tT 
^irJl^#J£*Tl»BJ0T&£o £<D*£. X«Hj&12 
n, 2n+l (nttflEft) Yjffi«**«Llr>l»» 
T*2 fcr*-fc;kd*l 02 2 

(b) tt, 1 6 tfy b/\H?*\L)V<r>m&\z. 7I/-AM 
y77*«2 2 e>^$nfcHffi£-e<Z>D^7 H 

/ : EU2 0H 1 1—i?\Z3 2 ei7ir;Ux 1 6 9-f ><£> 

[0 0 9 9] 02 2 (c) teu 1 6 tfy H/fcf£1z;K£> 
W&CXIK^IfiKO^-^ftN^ N y» JttflClI 
B*«fttf 5fc»Mfi&7 7 7Stt2 2 CD 

t'yhS^I^-rpJiTS^o 02 2 (d) tt, 1 
h/fcT^-fc;k f-^^ii^7l/-AA7 7 

**»*SC**-TH-C**. 02 2 (c) &tf0 
2 2 (d) (7)^H B2 108tfyh/ejt;i/©«S 

[0 10 0] 02 3 (a) - (d) fit, 2 4 tfy h/tf 
?tJI/©»§07l/-A/ty7 7S«2 2 tC^t+^x- 
^O»^tCO(,^T^IS0^0T*'5o 02 3 (a) « % 2 

4tfy hy^^±ju<Dm^\z. 1 ^-Kicttiwsnse 

ORGBM<Df-^17-H<J:LT(«»l$nS, 0 
2 3 (b) te, 2 4e7h/WtJHOi^: t 7 U— 
AA777S82 2K^yK>ySttfcH»£-t<On9 
7 FUXtf)Wco^TOI&BJ0T&£o n — 

^JM^U2 0lt 1 ^-^{^3 2 tf^-feJl/X 8 

[0 10 1] 02 3 (c) tt, 2 4t*7 h/tf^ir;i/0 

H€r»jfW"r*fc«)^!^sft7 1/-AA7 yymm 220 

e7HS©«6STIBWBT*S. 02 3 (d) tt, 2 
4 1f7 h/fcf^-feJk f-^Ogl^7l/-AA7 7 
7SS2 2(?)«&l:, Hi®±OX, Y»b7Kl/X 
^*6^4St0T'S§o 02 3 (c) CDfit, &^0 
2 3 (d) <Dt&*. 0 2 108t7 K/fcJi7"tr;UO»^ 

[0 10 2] x-^fflagI5 9«, 0 17(c), (d) 



(12) 
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* (MAtfHl 9) ££#Ba-f&o f LT, 1 fcf^-fe^ 
^^cOcDt:^ h&(C^i;T^2 1 (d),02 2 

(d) , 023 (d) m^n^ict^x, n>z, u 

7><-;i/KF0 add^i) £}JDffLT, 

[0 10 3] x-^^SSI5 9^, *XKPU1^7l/ 
-AA 7 77S®2 2-v^MT^>iij^^^t;cl:5fZl3:^ 

IL^^i, ^Y^lfc^tfJ!JP^'U:T|WHftC&^^ 
* cdIUMT tf ^ -tr (D *? £ u - K ^ffiTteiHT £ c £ 

[0104] ^tc, ^-^<D^m\z^>^xm.mt 

hCPU 1^7l/»AA*7 7 7«2 2'\teii-r^>iiJ^ 
^^^dc^fC^Lfc^^O^ili^, 6 4t!^ir;l/ 
TSoT, Jlgl (X, Y) = (32, 1) t:^7hCP 

<Dmmv> "b" ^<Dmrf2m$kT*mzznT^z>z: 

[0 10 5] :«2r-?^7- K*iM£0&tite, 
(XB, YB) = (8, 1) T<£>30T% ^XhCPU 
Z.<Dmmy"-?\ZttLT5-KZ>/^ h7 FUXC0 

S^^-JUFte, 09 (b) <D£5K, 

YB : 00 0000 0001b 

XB : 1000b 

T&£o £fc, f-^KM«7I/-A^ : EUFM0T' 

^^^■r^o 01 2 (a) mzmmLx. >w-jufx 

*7hCPUll4Hl 4©7*-"7y Ffit$8£:LT* 

F R AM E N O : 0000b 

X_W I DTH : 0101b 

R A S T E R ON : lb 

P I X E L T Y P E : 10b 

[0 10 6] <E2tA^ *-2$L$L% \ 4tt, HI 1 5 
lUTISWLfcJ;^^ /Hh7KUX*^SS^g 

Y : 00 0000 0001b 
X : 000 0010 0000b 
Length: 0000 0000 0000 0100b 



[0 10 7] x-^MSSB9«, ?-^^ii^05fesST 

Ku^*jafi-rsfc»©3 2 h©DMAK2ffli/y 

X* <H 1 7 <c> ) tC, 
00000000 0000 0001 1000 0000 0010 0000b 
*K5rr*. CCX\ 7U-My7r«W2 2071/ 
— A^^E'J FMO K»€?&*&fr3 RW = 

0, AT=1, FM=0 0 0 0tLT^5, x~ 
^ffla«9tt, 7^-;l/HLength(^Il:l^ 

AfciMfflUvX^ (0 1 7 (d) ) 
0000 0000 0000 0100b 

[o i o 8] -x-^fflaasQtt, cn^oDMAEigffl 

UvX^<E><IK:*^#, 02 1 (d) <05t£ffl^T. D 

S^nfc7l/-A/ ; EUFM0^-X7h>X (00 
08£-f£) £SriJQ*U n— 2 0<Dl&m9c<D 

□ '57HUX: 0008 
37A7 FUX : 08 
A*>? : 1 

[0 10 9] «*tfg« (X. Y) = (3 2, 1) tl 
la^teit^n-Sbf^ir^iib, 2 07-H (8 0tr^ir 

*£fiE8Bl 4 tt, L e n g t h =101 0000b£U *f— 
0000 0000 0101 0000b 

[oiio] e$r-fc;i^*f 6 tfy h/tr^-fe;k 

2 4 tfy h/fcfi?-t:;K3D»^t)IS|«fc»lWT** 

[0111] ^XhCPU l**Sn— 2 0(7) 
7l/-AA7 7rfi«2 2'\<D7 ; -^^illt'O^TIftHJ 
Lytrf^ iSf:7l/-AA777®i22^^XhCP 

[0 112] Z.<D£o\Z, Hi<B5 f -*IEa!«IBK:«k* 

fc, *X h C P U 1 tff^SjBSS: 7 1/ - A Ay 7 7 
««2 2K«#fcA,*:0. 7l/-AA f 777®«2 2W 

[0 113] r-?Ay7 7 1 1 £LT, F I F 

O (first in, first out) A*7 7 7^ffl^T : bct^o 

[0 114] D — rtJI/^U 2 0K*5HTtt, 1 

^-->'(I 2 5 6 7 — F (8 h/hr^ir;K75»^«, 

1024 tr^ir;u) ^»jW^n, x^^tc3 2 tr^iz;i/ 



(13) 

Olf^-fe^ttlrtSnsn-^^^^U 2 0(7)7 KUX 

[0115] (m2<Dmmmm) 02 4H 

-Xffil 1 0£ffli*.fct>arefc*. B2 4l:^i 

^«aeff 5 t> area*. 

[0 116] -f >^:7x— X»l 1 Ott, T-^Ay7 
7 1 1 7 KI/Xf3-yi 12t, wmvvT,*? 1 
3A, 13B, 1 3 C£, — 1 1 4 

^fAf-^A # 777l5A, 15B, 15C 
i, yXfAr — ^A*;/ ^7 7 SfffllS 1 6 A, 16B, 1 

[0 117] ^7A7-^t7 7 7«Ml 6AH 
WhCPU 1 ^6>e«iSnSi:y77A7-^/U 3 
<£A*X^X^£LTlfrfEU ^^>/ ; EU2^e > yX7 
Af-M'y7 7 1 5 A^yX7A/U3$ifitt7 

-**eai-rs. ->x7A7-^A'7 7 7a« 

§§16B, 16C(t *X hCPU 1^6jB»Sn*i 
yXrAr-^/U 3 OA'XVX^ £ LTlbfPU -til 

B, 1 5C^i>X^A/\*X3^JiSLT^-^^feiMT 

[0 118] Z.<D&o\Z, yX7Af-^A*7 7 7 1 5 
A, 15B, 15Ctt, vX^Ax— ^Au/7t»J19S 

16A, 16B, 16CCftlftlMlT^5 8 S 

Wl/yX^l 3A, 1 3 B, 13CH yXfA 
f-^777l5A, 15B, 1 5 Cfc*ft^ft*tje 
IT^O, Mt^) y77A7-^ A7 7 7 ^ ffl Ufcf 

[0119] 7H UXx^-y 1 1 2«, XilZtltzT 
KUXS73-HI, r-^A*>;7 7 1 1 ^t&^^nfc 
x — ^Ofc2l5t*^JI9U'^X^ 1 3 A, 13B, 13 

C, R^n-*;u^^ij 2 0<7)^mT'$»>5^COflSiJ^ 

WgiJISS^fBU^X^ 1 3 A, 13B, 13 CO 
0^ft*T?»64«H 7Hl/X73-yi 12H x 

-?/t7 7 7 i \ <nT-**mm&\zvtr>xffl'mi'i? 

X^JCteMf-5- S"ffll/vX^ 1 3 A, 13B, 13C 
tt, tnfnyX7Af-^A777l5A, 1 5 B, 

i 5 cfc2tj£LT*>9, ^njen^mfezntzu-n)], 
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£j£g&l l 4lctti/7T&o 

[0120] x-^CfilEfcffcfflS 1 7 tt, yX7A7 
-^7 7 7iH»B16A, 16B, 16Cl:H^fc 
tf£fT^ yXrAf-i'A'777 l5A, 1 5 B, 1 

5 co^-rni:7-^»«$ nxt/^/i^^^o ? 

-*&m$k&mffl^l 7\t. yX7A7-^777l 
5A, 15B, 1 5C(05%, ^-^teiUK/fi 

sa*?UT«5Si/t^^-^*««Bi i4Ka*rrs. & 

i£/^*-*£j£SBl 1 4tt, x-*C2!E«IHffl«l 
7^£<£>iIftH;:fiEoT, WmWTsZ 1 3 A, 13B, 

-^Sr^fiEbTx— ^50.3185 (SDRAM<>^7x- 

X) 9^tH*-rs. 

[0 12 1] ll?$tl/:y^fAr-^A'7 7 7 1 5 
A, 1 5B, 1 5Cte> ^1X0^7-^^7-^^ 
y7T 1 lZftLT^-PfamffiVlZttitl-rZ. 

[0 12 2] £;fc, 7-^KaEfi«»B17lt vX 
7A7- ?A*7 7 7 1 5 A, 15B, 1 5C(^)7- 

€)o MC, y7fA7-^A'7 77l5A, 15B, 1 

X7A7-^A777CI^X hCPUl^^O/t 

[0 12 3] yX7A7-?A f 7 7 7 1 5A^ffl^TD 

£0 S-f, *7 h C P U 1 yX7A7-^/t7 7 7« 
PPgg 1 6 ASrfiKrT*. yX7A7-?Ay7 7M»ffi 

16AI1 ;am?IB4 l:yX7A/U 3 OttfflSB* 
tl), yX7A7-^7 7 7l9l9ffil 6AB. /U* 
£&f#TS£, ^^>^^:'J2^eyX7A7-W7 
7 7 1 5 AK^-^SrCai?-*. 

[0 12 4] yX7A7-^y7 7»l»Sl 6Alt 
yX7A7-37A*7 7 7 1 5A*^7-^A*7 7 7 1 1 
Cf-^etl), 7-^te2Ea«lll«l 7tt, ffi 

ffliuvx^ 1 3 ACDmwT-f&mmrz&oiz. &m 

[0 12 5] ^<Z)»t4. il^-^gjggi^i 
H«&<0T. »jffltt«BS"TS. yX7A7-W777 
15B, 1 5CSffl^fc«^t>|^ttT»0, *XhCP 
U1H yX7A7-^A'777l5A, 1 5 B, 15 

*T&oT*k WhCPUlU yX7A7-^A7 
37 7 1 5 A, 15B, 1 5 C^OWTjBffc/j:^— 

[0 126] CMS, ^XKPUl^bl^i, P 
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&m2 003-91497 



[0127] *XhCPUl*^D-*;M ; E'J20© 
»i:7l/-AAy77*«2 24^*XhCP 
[0 12 8] f-?KlSi^, SPl/yX^, 

[0 12 9] l^i^^lIlTH D-^l/*^ 

U 2 OaSDRAMTfe-StLTRKLfc^ ffi<E>«3i 

^— ^^aSSB ( S D RAM^f >^7x-X) 9£ 

[0130] c» 3 ommmm) m 1 <&*is»»fc*5^ 

XrAA'X 3t7l/-AA77 7«8 2 2 tOffi-C^— 

*<6»*fr3fc»K:lW»us>x* l 3i:7t--?7 hit 
«*SE3£Lfc«, ^fA/U3iRfflI«2 1iO|ll 

X3<h*RfflS^2 1 iOPfltf^-^IESSfTS^^V 
^<h, ^fA/U3t7U-A/ty7 7fi«2 2t© 
M <0^- * £i£ * ff 5 * -f 5 > y fc **«fcnT 

[0 13 1] Lrt^U OS (operating system) X 

Z.<Dtc#>. 7 1/-AA777S82 2tOBtf-^6 

!B«3n&«K:iRJtl««2 1^^^-^eiM^fT^^:. 
-f>^-:7x-XSU 0f;mfl§««2 l^O^-^M 
S7U-AA777S82 2^CD^-*fci££LT£Q ! 3i 
TZtztb. *r— v h<7)i^mtl^7 

[0 13 2] COHKo^TBURHn. i25 
te, 0S±TH*O7^Uir-'>3 >*«ifff 
A0>BWIIHT**. i2 5(Df-^KIiI2 6ni, 
0 1 <7)?-^ffla«9&^'f >^:7x-XgB 1 0 
fc?*— i^tEfitSSBK:. a2 5©D-*;^t'J2 6 2 

19 i <7)d— 2 o tc*fiE*r^t>o^-r§o 

A-h^x7 2 6 0H x-^SiM^^2 6 1 i:D-^ 



Jl^^'J 2 6 2 iSiATW. 5 f -*lE2S»B2 6 1 
\t. OS 2 5 4 t D»*;M^ U 2 6 2 iflDM©^ 
7x-X<!:LTifft^o 
[0133] 7^U^r—>3>2 5 1, 2 5 2, 2 5 3 

\t. *n-enos 2 5 4±T?a6frbT»f^-r*t)^t-r 

OS 2 5 4H 7yj^-X3>2 5 1, 2 5 2, 
2 5 3^eA-H-i7x7 2 6 O^r-^fel^ 
^GIgi2 6 1 Wfill/yX^, D-AWtiJ2 6 
2 0)iHffli«E, D-*Wt'J 2 6 207l/-A/ty7 

7-TA2 5 5, 2 5 6, 2 5 70WW5&T/HX 

SStfftft, T^U^r-xa>2 5 1, 2 5 2, 2 53 

[0 13 4] :^J:a&yXfA[:^^TH OS 2 5 

4^tAWXH7<A2 5 5, 256, 2 5 7(CU^X 
Xh^fflfcllf^, rA^XF7^A2 5 5, 2 5 
6, 2 5 7^6ttffl«FRl*gtt, ^B^x-^Katff 

[0 13 5] EI2 6H 1 ^O^^y h 7 — i? ±\Z&&<D 
0 2 6 0^-^^ii^B2 8 1 te, HlOf-j'ffllS 

9atw>^7x-xa!i o*«*&^-*tea£B 

C B2 6©D-*;W ; E'J 2 8 2lt EllOD — 

/^u 2 o Kj*jE-r*fc<o<fc-r*. xi/-yjAWX2 

8 0ii r-^Ca812 8 1 tD-*;^*iJ 2 8 2 
[0 13 6] 7X?f/HX2 7 1, 272, 2 7 3 

tn^nafiLTxi/-7'T/Hx2 8 o i:t-^ri 

X2 7 1, 2 7 2, 2 7 3^bXl/-yrAWX2 8 0 
[0 13 7] ^CT\ **Jfi}g!BTtt, i25^i26 

cDcfc^j^vx^Atc^^iT, m 1 <r>ymvi?7»$ 1 3^ 
©Rje^i^r *>*\ Mrjc^«Fiffl««2 i^^^u-a 

A777fi«2 2-\^T r -^GiMO^< a >^O^TiE 
^tt^JSBnfc«-&tC43^Tt>, r-^7*-77h©i 

WKHU *X hC PU 1 OfltMjls. yXfAAX3^b 

teiHTc^^-ry Hi/x^p- *;u^qEU 2 o i*i<£>0r>£<£> 

««K**£*tt. 9fi«IA9^ffLffi««2 lW^tX 
7JtXi^5) . 

[0138] a 2 7 a, *58«©a 3 <Dnmmm\z&2> 

3l«Ktt, -f >^ :7x-XgK2 1 0 t, f-^5aM9 

t*«iLT^*. -r>^^x-xa$2 i ott, 7 

x— XSB 1 0 Ki&ttS^— jrrtyyr 1 1 , 7HUXf 
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j&g&l 4 Kft;LT, r-^A7 7r 211,7 F l/Xf 
n-^2 1 2, WmW^92 1 3, &tf!Ea!/15*- 

2 10H, NJ9fitt2 lCDR«tH-r**«**Jfrr* 
7Kl/Xfil/yX^2 1 St, 7FU*JtMB2 1 6 

[0 13 9] r-^7772 1 1, 7HWf3-y 
2 12, fflHl/yX^2 1 3, iffcil/^ * 
«2 14<D»fm. KTfc»K:llWt5j*tl»^T, 0 
l©r-^7 7 1 1, 7Hl/Xr3-^l 2, ftltH 

[0 14 0] H2 8lt 7 KI/^««U^X^2 1 5** 

CPU1H xXrA/U3Rtff-^7 7r2 11 
^SStt, 7Hl/XMl/yX^2 1 5KjFUB»«2 
l^)7HUXlSiSM^. H2 8©J;3K:, 7H 
UA««tt, 7>f-^HBASE_ADDRESS, M 
ODE_SWITCH, CP S I ZE©§7>f-^H 

[0 14 1] H2 8K:;BHT, 7>f-;i/HBASE_A 
DDRESSH iflffl(S«2 lfiOlCJK^ (#J*- 
fcf, C(^)S^l/J^7Hl/X) £«Ttfy hm<Do*> 
(Olfioe^hJlJSSl/TtO, *XhCPUlCJ:o 
TI8SSn*. d®7*r— ;WF©lf y Mitt. 0fl*.#9 

[0 142] 7>f-;PHMODE_SWITCHIl 3$ 

[0 14 3] 7>f-Jl.HCP_SIZEH ^hCP 
Ul^tiJAl, yXfA/U 3A^AASftfc7 F l/X 
<h, 7^-JI/KBASE_ADDRES S tCl£^ 2*1*: 
7H^f*iS7 FUXJt*MB2 1 6**Jt«rr*IK 

ic, ^n^no±fi:f5jt:^ neffl^sa****- . z.a)y 

^-^HOty HBBWitf3 hTiot, :^7 

0 0 0 : 9 My b 0 0 1 : 8 My b 

0 1 0 : 7 M y F 0 1 1 : 6 M y V 

1 0 0 : 5 My b 1 0 1 : 4 My b 
1 1 0 : 3 My b 1 1 1 : 2 My b 

[0 14 4] 7H UXit^§§2 16H 7 FUXti9$8U 
y7^2 1 5^»tttS7 Kl/^fa©7^-;i/HBA 



SE_ADDRESSl:R£Sn&lt, yXrA/U 
3^6A*atlfc7HU^tOlttt*, 7^f-JI/KCP 
_S I Z EOK^fcS^TfT^ -C-©»**<E36/ , «5 
*-*£j5fcSB2 1 4KtH*-r*. Lfci&bT, 

KB AS E ADDR E S SRtfC P S I ZE^IC 

£oT, 7 FUXJtttB2 1 6K«k*tttt©»*. — » 

[0 14 5] IE«/* 5 2 1 4 fit, (e 
1) , (e2) <D\,*1Ttlfr<Dm&\Z\^ 7i7-\l7.9tffiy 
l/-AMy77»*2 2ftT*Si:l/TSK ^OffiO 
•£tt. 7i/-feX**«iFLffl««2 lWT»*tUT« 
3o ZCDTztb. 7 4 —)V HBAS E A DDRESS& 

^cp_sizE^iCcfcoT, iaffli^2ir^s 

(e 1) «»l/yx^2 1 307^-^FRASTER 
_ON** " 1" T<fe0, 7Hl/X««l/yX?2 
1 5<07-r-;i^KMODE_SW 1 TCH^ "0" Tfe 



(e 2) UMV-J7s9 2 1 3<D7 j —)V FRASTER 

ONtf "1" , 7 FUXffimUzSX? 2 1 5(D^^- 

JUFMODE SWI TCH^ " 1" -CfctKj^O, 7 

FUXJttt«2 1 6l:±4tt«3B*W-ST*5i 

[0 14 6] 02 7C0^-^teMgE(Offijf^^giJJC^^ 
Rtf7l/-AA777fi«2 2 t <ara<Ox-^<Ej2£<ZH> 

rnt>a*frfrn»*fc<&£u wi/yx^2 1 3^^ 
^-;pkraster_oni: "1" ^$nt^l) 
feOtt^o £tz. 7 Hl/XMUyX^ 2 1 5<D7-< 
-;i/HMODE_SWI TCHtC "1" *U 3£ 

[0 14 7] 7^h7^tX^I:tt, r-Wy77 2 
1111 y7fA/U3*>6A*Sfttr-^S»«t 
£, 7HU7r^-^2 12H yXfA/U3^^A 
*^nfc7h'l/X^f3-Fl, f-^7 77 2 1 1 

iz&mzntcT-fcDfcmftfimmi'zSTs? 2 1 3t*» 
e**iE£A<5 2 1 4fctB^-r^>. 

[0 14 8] x-^^KSIife^WWU^X^ 2 1 3T$» 
WmWT.9 2 1 3Ht-W^77 2 1 

jfe^a-AJM^'J 2 OT&^S^lCtt, 7FUXJt« 
B2 16H *XhCPU1^5IBA*nS7Hl/X 
fc, 7HI/X»«I/5;X^2 1 5i:R)gSftfc7-f-;i/ 
F B A S E A D D R E S S t OjfcRSfr 5 . 

[0 14 9] Jttta>»*. Ht^-ai/ft*6i:B, & 
2tA^,*-^£fi£gB2 1 4 tt, 5*— *<BGMiteaWHiS 
^2 lT'fe^chLTfiio Tttto*, C^d&H x- 
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WmW^9 2 1 3^Mt501 3CO$iJ^x-^Wo 
^. 7 F U ZZtU<> rXf^-xa > 

[0 15 0] JtttOttS. W#**— & -d tz®-& \Z 

it. &m/*7*-?±i&&2 1 4«. ^-^oteas*** 

teii/t7^-^*^2 1 4«, faJtiPWvX;? 2 1 
3^*&iWr-S>® 1 3<D$iJfflx— ^©p*,C07*-T-y h 

s„ ^-rtiw*-&tc*3UTfc, ^-^«iagp9tt. mm 

A^*-^£ffl<AT. =r—$Ky 77 2 1 1 frZAllZ 

nrcr- 9*u—j3)\,*^y 2 O'Mgii-r-5. 

[0 15 1] U- K7^-feXB#lCtt. St*-mL.^<D7 r 
— $<D7 K l/X^XfA/U3*^7Hl'Xf3-y 
2 1 2KA#£n<i>„ 7HI/Xf3-y2 1 2tt. £(D 
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